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A REAR TRUNK LID FOR A VEHICLE HAVING A FOLDABLE ROOF 



The present invention relates to a lid assembly for 
a rear trunk of a vehicle having a roof that is foldable 
(retractable) into the trunk. The present invention also 
relates to the vehicle itself. 

A lid assembly for a rear trunk of a vehicle having 
a roof that is foldable into the trunk is known that is 
of the type comprising firstly a lid which is connected 
to the bodywork of the vehicle in the vicinity of its 
front edge via front locking and hinge members (combined 
or separate) , and in the vicinity of its rear edge via 
rear locking and hinge members, and which is movable 
between a closed position and a first open position by 
pivoting from the front backwards for the purpose of 
allowing the folded roof to pass through and to be 
stowed, or between said closed position and a second open 
position by pivoting <:from the rear forwards for the 
purpose of stowing luggage, and secondly control means 
adapted to open the lid in both opening directions and to 
close it, the locking members being arranged to be locked 
at the front and unlocked at the rear for opening the lid 
by pivoting it forwards, and vice versa for opening the 
lid backwards. -,. 

When locking and hinging are "combined", such a lid 
assembly is described in French Patent Application 
FR 2 777 241. In that patent application, the control 
means are constituted by a pair of actuators each having 
its cylinder connected pivotally to the bodywork and its 
rod, which is movable between a deployed position and a 
retracted position in which it is retracted into the 
cylinder, is connected pivotally to the lid. 

However, for reasons of geometry, the prior art 
control means cannot always be adapted to any type of 
vehicle, especially for vehicles whose trunks are small 
in volume. 



An object of the present invention is thus to 
broaden the range of motor vehicles that can be equipped 
with lids opening from the front backwards and from the 
rear forwards, by reducing the cost of the assemblies for 
performing such opening, and by providing a solution that 
is relative simple mechanically . 

According to the invention, the control means of the 
lid of the above-mentioned type comprise: 

- at least one articulated arm which is movable 
firstly between a retracted position in which the lid is 
in its closed position and a first deployed position in 
which the lid is in its open position in which it is 
opened from the front backwards, and secondly between 
said retracted position and a second deployed position in 
which the lid is in its open position in which it is 
opened from the rear forwards; and 

- an actuator which is connected to the articulated 
arm and to the bodywork, and which is adapted to actuate 
the articulated arm. 

In association with the above, it is also 
recommended for synchronization means to be used that are 
adapted to co-ordinate the locked or the unlocked 
configuration of the locking means with the lid starting 
to move between its closed position and its open 
positions under the control of the articulated arm, by 
unlocking the corresponding locking means in a manner co- 
ordinated with the deployment of the articulated arm, 
both when the lid is being opened forwards and when it is 
being opened backwards. 

Such use of the articulated arms optimizes their 
operation and limits the number of parts to be provided 
for driving the lid in the two opening directions. 

In relation to the above-mentioned objects, a 
corollary requirement concerns: 

- the way in which the control means act to prevent 
the articulated arm from coming into abutment against the 
trunk gutter and from being too bulky; and 
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- adapting the control means to various rear trunk 
shapes and to various surrounding bodywork shapes. 

Therefore, an additional aspect of the invention 
recommends that: invention 

- the articulated arm be disposed in the vicinity of 
a side wall of the trunk = „h • Uy ot 

6 trunk and comprise firstly a ton roH 
connected via its top end to the iid „ her the 
articulated a™ is bunted to pivot about a top ax s that 

onne r c a t n e7Tn ^/.^ ™l y a Cotton, to 

tunnecred, m the vicinity of i>q k^-k^ 

i . y lts b °ttom end, to thp 

that Ts r 3 mannSr SUCH " t0 PlTOt • boit- a s 

that s transverse to the vehicle, and, in the vicinity 
°f its top end, to the bottom end of the top rod in I 

manner such as to pivot about an intermediate h 
r h,4- • „ . J-iiuermeaiate hinge axis 

that is transverse to the vehicle- 

bottom and the too hinL interconnects the 

backwards; 

and t- i-i b6ing Situated ^tween the front edae 

and the rear edap nf +-h<=> i-^i eage 

than fh k ' preferabl V further forwards 

than the bottom axis when the lid is in th- 7 ! 
position; and/or the close d 

problem of'l^ ■ ^ the ^--mentioned 

30 for vehicles ? h lnt0 abUt " ent " solved 

vehicles whose lateral tapering is not verv 
pronounced remote from the rear of the vehicle 

the lid a" Se ° 0nd CaS8 ' 0 ^ ni "9/closure movements of 

the l ld are controlled , ttmotl regardless 

the rrsk of interference with the trunk gutter beino 
particularly small since said ..fop axis" is situated il 
the longitudinal front half of the lid. 
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Another problem take, into acoount conoerns the 
hanging of the above-mentioned lid when the top front 
zone or the trunk is oooupied, in the longitudinal 

5 ITT: ° f VShiCle ' * d «"«> th.t is L rge 

5 enough ,or even transversely over a width that ia also 
arge enough) f „ there to ^ g ^ ^ ^ 

front hinge zone from the roof interfering with the 

10 IT" 9 ° f ™" — ^at drive the 

ltd when said shel£ is .„ a • 

* TZT \r ltion or " hile " is bein9 * 

to enable the roof to be atowed or to be deployed 

per m ittino, iC V aSe <the taP6ring ° f the *™* 

pemrttzng,, rt ra recommended, unlike what is stated 

abo Sai<1 int « mediate of eaoh arm ,of the 

thin ;r e r ed h type) to be situated fu « h « 

than the strarght line that interconneots the bottom and 
the top hinge axes, when the lid is open forwards, the 
top axis then being situated between the front edge and 

Position °"° m 1W - th. olosed 

.h^/lTV Z ° ne " " hiCh thS arms a " deployed is 

shifted further towards the rear of the trunk away from 
the zone occupied by the back shelf , or by I oth °™ 
interfering- element situated in the same zone, 

the /t 0 ^" ^ ° PtimiZe e ««tivene ss of action of 

the articulated arms, in both opening directions, while 
increasing compactness, it is also recommended for the 
top rod of each arm to be connected directly to the lid 
in the vicinity of its top end. 

Such control means offer the advantage of being 

compact, which makes it possible firstly to save space in 

the trunk, and secondly to enable them to be adapted to a 

larger number of vehicle models. 

Other features and advantages of the present 

invention appear from the following description. 
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In the accompanying drawings, given as non-limiting 
examples : 

Figure 1 is a diagrammatic view in longitudinal 
section of a vehicle trunk equipped with a lid of the 
5 present invention, with said lid being shown in the 
closed positions- 
Figure 2 is a view similar to the Figure 1 view, 
with the lid being in the opened-backwards position 
adapted to allow the folded roof to pass through and to 
10 be stowed; 

Figure 3 is a view similar to the Figure 1 view, 
with the lid being in its opened-f orwards position 
adapted to allow luggage to be stowed; 

Figure 4 is a plan view of a rear trunk, without the 

15 lid; 

Figure 5 is a diagrammatic view in longitudinal 
section of a vehicle trunk equipped with a lid in a 
second embodiment of the present invention; 

Figure 6 is a diagrammatic section view of a locking 
20 and hinge member for' locking and hinging the lid to the 
bodywork of the vehicle; and 

Figure 7 is a view similar to Figure 1, in another 
embodiment, the lid being shown in the closed position 
(continuous lines) , in the opened-f orwards position, and 
25 in the opened-backwards position, the movement of an arm 
also being shown. 

Figure 1 shows a lid 1 for a rear trunk 2 of a 
vehicle which also has a rigid roof 3 that is retractable 
into the trunk 2. 
30 The lid 1 has a front edge 4 and a rear edge 5, and 

it is connected in hinged manner to the bodywork 6 of the 
vehicle at its front edge 4 (pivot axis 7a transverse to 
XX 1 ) by front members 7 and at its rear edge 5 by rear 
members 10 (rear transverse pivot axis 10a) , the front 
35 members 7 and the rear members 10 either locking the lid 
in hinged manner, or unlocking the lid 1 so that it can 
open either from the front backwards to allow the folded 
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roof 3 to pass through and to be stowed, or from the rear 
forwards to give access to the trunk 2 from the rear for 
stowing luggage therein. Such members 7, 10 are well 
known to the person skilled in the art and, for example, 
can be similar to the latches described in Patent 
Application FR 2 777 241. 

The lid 1 is also connected to the bodywork 6 via 
control means 8 that are adapted to cause the lid 1 to 
open and to close, in one direction or the other. 

Said control means are dissociated from the locking 
means and from the hinge means, both at the front and at 
the rear of the lid. 

In the example shown in Figures 1 to 4, the control 
means 8 comprise a pair of articulated arms 9 disposed in 
the lid 2, symmetrically about the longitudinal axis XX' 
of the vehicle, in the immediate vicinity of the side 
walls 30 of the trunk, so as not to obstruct the volume 
of the trunk. 

EaCh arti ^lated arm 9 comprises a top rod 11 and a 
^0 bottom rod 12. 

The top rod 11 is connected via its top end 13 to 
the Hd 1 so as to pivot about a top axis 14 transverse 
to the vehicle (transverse to the axis XX' thereof) 

The bottom rod 12 is connected via its bottom end 15 
to the bodywork 6 so as to pivot about a bottom axis 17 
transverse to the vehicle (transverse to the axis XX' 
thereof) . The bottom rod 12 is connected via its top end 
18 to the bottom end 19 of the top rod 11 so as to pivot 
about a hinge axis 20 transverse to the vehicle 
(transverse to the axis XX' thereof). 

For operating effectiveness in difficult situations 
xt is recommended for the axis 14 to be longitudinally 
further forwards than the axis 17 when the lid is closed 

Therefore, when the lid is closed, as can be seen in 
Figure 1, the top rod 11 and the bottom rod 12 form a 
salient angle 21, and the rod 12 forms an acute angle 25 
with the bottom 26 of the trunk 2. 
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For each articulated arm 9, the control means 8 
further comprise an actuator 22. The actuator 22 is 
connected to the articulated arm 9 and to the bodywork 6 
(via the stationary part 23a) , and it is adapted to move 
the articulated arm 9 and the lid 1. 

In the example shown in Figures 1 to 3, the actuator 
is an actuator 22 whose cylinder 23 is connected 
pivotally to the bodywork 6 and whose rod 24, which is 
mounted to move relative to the cylinder 23 between a 
deployed position and a retracted position, is connected 
pivotally to the articulated arm 9, and more precisely to 
the bottom rod 12. 

In order to make it possible to open the lid 1 in 
one direction or the other, the actuator 22 is arranged 
relative to the articulated arm 9 in a manner such that 
the salient angle 21 and the acute angle 25 increase when 
the lid 1 goes from its closed position to one or the 
other of its open positions. 

In the present example, in order to enable the lid 1 
to be opened in one direction or the other, when the lid 
1 is in the closed position, the hinge axis 20 is 
directed towards the front of the vehicle (FRONT in 
Figure 1), the actuator 22 is situated between the 
articulated arm 9 and the rear edge 5 of the lid 1, and 
the rod 24 of the actuator 22 is in the deployed 
position. As a result, when the control means 8 cause 
the lid 1 to go into one of its open positions, the rod 
24 of the actuator 22 retracts into the cylinder 23 and 
pulls the bottom rod 12 of the articulated arm 9 
including the hinge axis 20 towards the rear of the 
vehicle (REAR) . Thus, the salient angle 21 increases and 
the lid 1 opens. 

In order to open the lid 1 from the front backwards, 
when the user activates the relevant control, the front 
latches 7 are unlocked, and then the rod 24 of the 
actuator 22 retracts into the cylinder 23, thereby 
causing the lid 1 to open from the front backwards. In 
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order to open the lid 1 from the rear forwards, when the 
user activates the relevant control, the rear latches 10 
are unlocked, and then the rod 24 of the actuator 22 
retracts into the cylinder 23, thereby causing the lid 1 
to open from the rear forwards. 

As can be seen in Figure 6, each front latch 7 and 
each rear latch 10 comprises, firstly a first coupling 
member formed by a bar 40 which is carried by the lid 1 
and secondly a second coupling member formed by a hook 41 
whrch is carried by the bodywork and which is mounted to 
moye relative thereto about a pivot axis 42 between an 
unlocking position in which, when the lid 1 is in the 
closed position, the hook is disposed relative to the bar 
40 in a manner such as to enable said bar to be released 
during opening of the lid, and a locking position in 
which, when the lid 1 is in the closed position, the bar 
4 0 ls received in the recess of the hook 41 that matches 
the cylindrical shape of the bar 40 which forms a pivot 
pm about which the lid is adapted to pivot. 

in addition, the vehicle includes synchronization 
means 43 which are adapted to co-ordinate the 
configuration of the locking and hinge members 7, 10 with 
the lid starting to move between its closed position and 
its open positions: when the user actuates opening of the 
lid 1 from the front backwards, the synchronization means 
4J, prior to any opening movement of the lid 1, drive the 
hooks 41 of the front latches 7 into their unlocking 
position, and maintain the hooks 41 of the rear latches 
10 xn their locking position. When the user actuates 
opening of the lid 1 from the rear forwards, the 
synchronization means 43, prior to any opening movement 
of the lid 1, drive the hooks 41 of the rear latches 10 
into their unlocking position and maintain the hooks 41 
of the front latches 7 in their locking position. m 
both cases, the action on the latches is co-ordinated 
with deployment of the arms 9. 
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In general, as can be seen in Figure 4, the side 
walls 30 of the bodywork defining the rear trunk 2 
converge going towards the rear, so that the rear trunk 2 
is wider at its front than at its rear. 
5 In order to obtain maximum opening of the lid 1 in 

both opening directions, it is preferable for the 
coupling between the top rod 11 and the lid 1 to be 
situated substantially in the middle of the lid 1, in the 
longitudinal direction XX' of the vehicle. 

10 The control means used in the prior art are 

constituted by actuators that are hinged directly to the 
bodywork and to the lid, and that must have a large 
amplitude of movement in order impart a large amplitude 
of movement to the lid. 

15 In the embodiment shown in Figures 1 and 3, the 

control means 8 are shaped so as to have a small 
amplitude of movement for the portions situated in the 
rear trunk 2, while also enabling the lid 1 to have a 
large amplitude of movement for opening it in both 

20 directions. 

As can be seen in Figures 2 and 3, each articulated 
arm 9 is shaped such that, when the lid 1 is open from 
the front backwards or from the rear forwards, the top 
end 18 of the bottom rod 12 (the longer rod) projects 

25 from the rear trunk 2 in the vertical direction, i.e. it 
is situated above the (typically horizontal) opening 
plane 32 of the rear trunk 2 that is defined by the top 
ends of the side walls 30 (or gutter) of said trunk. 
Thus, when the lid 1 is open, regardless of whether it is 

30 open from the front backwards or from the rear forwards, 
the entire top rod 11 is situated above the opening plane 
32. As a result, preferably most of or even all of the 
top rod 11 can, when the lid is open 1 in either 
direction, extend outside the rear trunk 2 in the 

35 longitudinal and/or transverse directions, i.e. the 
projection of the top rod 11 in the opening plane can 
extend outside the perimeter defined by the top ends of 
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the side walls 30 (Figure 4) . It is thus possible 
judiciously to compensate for the lateral tapering of the 
trunk, at the rear thereof. 

As a result, it is possible, as can be seen in 
5 Figure 4, to have a bottom rod 12 connected to the 
bodywork 6 via the floor of the rear trunk 2, in the 
immediate vicinity of the respective one of the side 
walls 30, in the widest portion of the rear trunk 2 even 
if said portion is very small since it is limited to the 

10 rear by the curvature of the side walls 30 and to the 
front by a wheel arch 31, the amplitude of movement of 
the bottom rod 12 being limited firstly by the wheel arch 
31 (the bottom rod 12 - shown in dashed lines in Figure 4 
- being situated above a wheel arch 31 when the lid 1 is 

15 closed) , and secondly by the curvature of the side walls 
30 (the bottom rod 12 - shown in continuous lines in 
Figure 4 - having its top end in the immediate vicinity 
of the side wall 30 and being in a substantially vertical 
position when the lid 1 is open) . 

20 In addition, since the bottom rod 12 has a small 

amplitude of movement, it is possible to use an actuator 
22 of small size . 

It should also be noted that both when the lid is in 
the closed position and also when it is in either of its 

25 open positions (Figures 2 and 3), the intermediate hinge 
point 20 is situated in front of the straight line YY ' 
that interconnects the hinge points at which the 
articulated arm 9 is hinged respectively to the lid and 
to the bodywork. 

30 Preferably, the hinge point via which the 

articulated arm is hinged to the lid 14 is situated 
further forwards than the hinge point via which it is 
hinged to the bodywork 17 when the trunk is closed 
(Figure 1) . 

35 As regards the angle formed by the rods of the 

"dividers" 9 (i.e. of the two rods 11, 12 of the 
articulated arm 9) at the intermediate axis 20, it is 



11 



recommended for said angle to be project towards the 
front of the vehicle (see Figures 1 and 3) when the lid 
is in all of its positions. 

All this is conducive to adapting a lid 1 that can 
5 open from the front backwards and from the rear forwards 
to numerous rear trunks, even those that have small 
volumes or whose shapes are awkward (considerable 
narrowing of the width of the rear trunk towards the rear 
end of the vehicle) : the intermediate hinge 20 passes 

10 between the walls 30 of the trunk, which it could not do 
if it were further to the rear, and the small amplitudes 
of movement of the actuator 22 and of the bottom rod 12 
can, if necessary, be compensated by the movement outside 
the trunk 2 of the top rod 11 which is connected 

15 longitudinally in the vicinity of the middle of the lid 
1, which makes it possible for said lid to have a large 
amplitude of movement in both opening directions. 

In the embodiment shown in Figure 5, because of the 
lack of available space in the rear trunk 2 of the 

20 vehicle, the bottom rod 12 is coupled to the bodywork 6 
on that portion of the bodywork which defines the arch 31 
for the wheel (the length of the bottom rod 12 is thus 
reduced) and the actuator 22 is disposed along the 
substantially vertical surface of the arch 31, under the 

25 bottom axis 17. 

In the present embodiments, the control means 8 are 
disposed entirely inside the rear trunk 2 when the lid 1 
is in the closed position. 

By appropriately choosing the locations of the 

30 fixing points at which the actuator 22 and the rods 11, 
12 of the "dividers" 9 are fixed to the bodywork and to 
the lid, it is possible advantageously to limit the 
stroke of the actuator and especially to use a single- 
stroke actuator whose rod extends over a single distance 

35 only regardless of the opening direction of the trunk. 
For this purpose, it is recommended for the top rod of 
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Figure 7 ahous an example . n wh . ch a sheif 
that rs mounted to pivot about an ax . s 
' or to slide along XX' for the purpose of allowing the 

z:i:° rr through might ■*«• «» * 

the ll ° f °P--^=n«tting movements of 

figures Fi9UrS ■ ? ' ^ P " tS Sh0 ™ ±n the P-ceding 

hi 9 ::::. are 9iven iike r — — »». 9 

In view of the depth P to whioh the shelf (wh ich is 
horizontal in this example, encroaches into the top front 
portron (FRONT) of the trunk, the arm points towards the 
rear (REAR) at 120 along the axis XX' both in the 
retracted position (lid 100 closed, and in the deploy^ 
positron (lid totally open forwards or backwards, The 
top hrnge point H4 at which the arm is hinged to the 11 

f urther to the rear (along XX ■ , than the botto m hinge 
117 at whrch the an, is hinged to the bodywork, when the 
ird rs closed. Whe „ the lid is in all three of its 
above-mentioned positions +-k^ ■ *. ,. 

situated t-o 1 P ° Sltl0ns ' the intermediate hinge 120 is 
situated to the rear of the straight line ZZ • which 

intersects the axes 114 and 117 Th* t- • 

auu xx/. The top axis 114 i <= 

tM d™ ofT a r allY " middle -at 

third t 2 ) of the lid, along xx>, as in Figures 1 to 3- 

the bottom axis 117 is also in the m iddle (and it can 
even be brought forwards into the front third, \T 
whereas, when the problems of the trunk tapering toward 
the rear are solved (Figures 1 to 3,, said bottom axis is 
iZTTrll:^^ <** (t „. Preferably, the 

veitL/UertL^r/ri^r r forms - ith th * 
r ° ,. t 0 „ith, ~ tzi::z ir/^tt 

J) ' the corresponding angle »i 2 » 
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::::r:r::r iy lies in the range 5 ° to 45 ° — <*• — 

5 th. N "T. allY ' Pr9Sent inVentio " i» not limited to 

the embodiments described above with reference to the 
accompanying figures. For exampie, it is possible to use 
any other hydraulic or electric means as the actuator 22 

10 ZTs 17' £ °r r f SXamPle ' aXiSl m ° t0rS f °™ in ' the attorn 
axis 17. It 1S thus possible for the hooks of the 

oy th? b'd ^ T rried ^ b " bei "9 carried 

by the bodywork. « is also possible to use more than 

wo rods per articulated arm 9. However, that solution 
less COI »Paot and more difficult to control. 

"is also possible to imagine offsetting the lid 
locking zone and the lid hinge zone slightly relative to 
each other, either at the front or at the rear, as, for 
example in the front of trunfc os $ ^ ^ ( 

line 39 - column 3, line 15), or in FR 02 01232 of 
20 February 1, 2002. !„ any event, both in US 5 6=5 331 and 
in the embodiment shown diagrammatically in Figure 6, the 

rom C t arm 9 3CtUat0 "' '™ fi - d — tely 

to sa d\ 96 l0Ckln9 meanS ' i - e ' ^ a " ■»* 

to sard hinge and locking means, unlike the end "partial 

25 arms of us 6 1S6 577 which extend, on either side of the 

trunk between the front pivot means and the locking 

elements in engagement on the bodywork, and which are 

actuato UPled dirSCtly thSret °- DiSSOCiati "9 the means 
(actuators, articulated arms) for assisting l id 

opening/lid closure from the looking members and from the 

hinge members can make it possible to improve the overall 

design of the mechanisms related to moving the lid 



